A considerable proportion of heritable disease in man is a consequence of the presence of constitutional chromosome anomalies. We need to distinguish between constitutional anomalies which are present in the germ cell or which arise during the early cleavage divisions of a zygote, so that all, or a substantial proportion, of the cells carry the abnormality, and acquired somatic abnormalities which are acquired later in development, or life, and which therefore affect a smaller proportion of cells. Acquired chromosome abnormalities may be important in the aetiology ofcertain leukaemias, lymphomas, and brain tumours, but these are not to be considered under the category of heritable changes in the newborn. around 3 per 103 of the newborn are sex chromosomally abnormal. A further 3 per 103 haveautosomal abnormalities. One-third of this latter group are mongols with trisomy 21; the remainder have structural rearrangements of the autosomes, the majority seemingly being balanced rearrangements having apparently little or no effect on the individual. We should, however, note that though a cell with a balanced rearrangement appears to contain the normal full or euploid complement of chromatin, the process of exchange itself could result in a mutation at the site ofexchange, as has indeed been shown to occur in Drosophila.
Recently we were able to obtain some evidence that certain so-called balanced rearrangements may indeed have phenotypic consequences to the individuals carrying them. If we look at balanced rearrangements in the mentally subnormal, excluding Down's syndrome, and compare the proportion that are mutant as compared with the proportion that are mutant in other non-retarded populations we have the following numbers (Table 10) . Essentially, the only chromosomal abnormalities that are inherited are the structural rearrangements that arise from breakage and exchange. When we examine heritability in these cases 1970) we find that where a balanced rearrangement is first found in phenotypically normal individuals, half the offspring have a normal chromosome constitution and half the balanced rearrangement. As yet, there is no evidence for the presence of unbalanced forms presumably because either they are not produced or they are selected against.
On the other hand, in families where the index case is an unbalanced carrier ofa rearrangement, some 10 % of the offspring in the family have the unbalanced rearrangement and half of the remainder have the balanced form and the rest are normal. The heritability here depends on a number of factors not least being the sex of the carrier.
Considering all data that we have on individuals with structural rearrangements, it appears that carriers have some 15 % less liveborn offspring than their chromosomally normal sibs (Jacobs et al., 1970) .
H. J. Evans (D) Mutation Rates
Since all the sex chromosome abnormalities and all the autosomal trisomies are essentially the results of fresh mutations, then the data give us the mutation rate of 14 x 10-per gamete per generation for numerical errors of the chromosomes which result in the birth of a live-born child.
In the case of the structural rearrangements, and adding together all the available world data, there were 56 non-mosaic babies with a structural rearrangement and in which both parents were analysed chromosomally. Fifty of these were balanced and of these 10 were new mutants; 6 were unbalanced and 2 of these were new mutants. Thus one-fifth of the balanced and one-third of the unbalanced are new mutations giving mutation rates respectively of 1-9 x 10-4 per gamete per generation and 0-46 x 10-4 per gamete per generation where the mutants give rise to live-born babies.
In conclusion, it should be emphasised that when we speak of mutants per gamete per generation, it should be realised that the majority ofmutant gametes, and perhaps as many as 900% of them, produce inviable embryos which are lost or aborted. Thus the chromosomally abnormal liveborn really represent the tip of a very big iceberg.
